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numeration, operations and 'properties, and mathematical sentences. 
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mathematical reasoning. Approximately V4?i were unable to answer at 
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INTRODUPTION.AND.PURPDSE^OT REPORT * ' \ • 

During the week of October 18-22, /197 6, an assessment instrument • 

measuring 40 statewide ^athemati^s objjectlves was Administered to ^6, 971 grade 

four public school student^s -in Delaware^ ,The 160 .item test was designed for 

the purposes of- (!). providing entry, level diagndfetlc information in math^atics • 

. - ' . ^; ' ' ' \ * V ' , ' 

that was student and skiy. specific 'to be used for instructional planning and 



(2) fUrnishing ^schools and 'dfis^tricts 'witTi dat;a that -could support curriculum *, 

analysis and improvement, ^ ^: ' '\ \ ' . . • • . \ ' 

These asse;ssment dat^** aggregated to the state level, •were analyze^, 

and presented in a report entitled, "The 6b;}ectiverRef erenced Measure it;; M4.tji- 

^ * ^ (iV . ^ ' 

ematics for Delaware Grade^^Fot^r ^twdenTfes Ffnal Report". This document 

provide^a baseline description, of • student status Ip mathematics at^the ^ 

beginning of grade four. 'The report also -highlighted mathematics ^treagths 

and weaknesses by objective* ' ' • ' "X 



^Results f^rom therO<;tober- testing w^rk r^turned^to districts early in 
"the school year s>o ti>at Classroom teachferfe apd admihlstratojs could focus 6n 
improvement* efforts du^rfngothe 1976-7-7' school yeAr. In order to assist in thesfe 



/ 



improvement efforts^ 13 dtstricjtJB requested the use of ^t"he' test materials /for 

■/ ■ . ^ 

retefeting student^^ at the end of *the school year. In response to the district 
requests, the Planning, ^.esearcft, and. Evaluation Divisidn prganized end operated 
a second testing effort- during the weel^<t4Jlax^€r7 1977. Data analysis and report 
generation were pet f ormfed '6y. Project* DELTA of the Uniyersity of, Delaware at minimal 
.district coat,. < j * ^'^ . ^ ' « " 



\ (P The Ob.j.ectlve-^Referenced ^eastire in ^fathe^natics for 'Delaware , Grade 

Four Studenrs^t Final -Report ,. By Delaware Educational Accountability System 
Committee of the Planning, .Research, and Evaluation Division, Delaware State 
. Department q'f/public^Instruption, February 1977 r v . ; 



- . ,It is the* jJurpose of » this report to 1) briefly "describe* the' cha'nge 
efforts aridertaken by schools and districts as a restilt of obtaltiing the 
•test fesults an)d 2) to descri^j^^ the end of the year ,resuj.ts j)b^ained^by the 
13 (Jistricts that posf-tested students in May of 1977, ' . 



• - - SCHOOL AND DISTRICT .CHANGE EFFORTS. " * 

r Numerous educational changes occjirred in local educational agencies. , 

as a result, of receiving, and utilizing* the '•district , school and classroom level 

^ ^ \ . ^ • ' 4." ^^^^ 

-test data, interpretative material, ^nd support^ prodjacts .dtevelopea* Ijy Qje DeJ)^|:t- 
ment of Public Instruction'. ThSse district actfyities were funded to a large 
extent through the Delaware Educational -Accountability System Mui grant, prp'^r^ ' 
but also were given significant financial support ^fromJ.ocal ^district fundus, f 

. . * ■•- • . ' ' m{ * 

Specific district and school chaage efforts and cfctivic^ga included: ^-'i' 



, * a multitude of test result analyS'i^ and. intirptj^tatlon workshops^ led* 
by both loc^Jbfgand state staff training approximately 80% of Oelaware*"', 
grade four- •teachers ah(J administrators/ . * 

^;^'a .regrouping .of ^rad& four students accojdtng to skilJ. proficiency 

in order to provide them with more indivfenali^ed ^and needs-based 
' • instjttctional programs. - - . • ' ' 



/ 



*-,i^^e adoption of a federally validarted m'Sthematits program in on^c 
^ * ^ disfrrict to help those children dn need of remediation in the 
*' improvement of aifit^hn^etic skills* " . ' ' 

^, the ideveiopment and implementation of/a gr^duafe le^ei * insejrvice 
' course by , the Department of Public ^struction and 'University of 
• Delaware for teachers of oife district focusing on -phe sfcate^^ide, 
''ipathematics\pbjectives desired to '^prov'e teacher fekill^'^and 
,v cdtnpetencies iti mathematics ' instructional techniques.^ ^t*^ 

. * the analysis of the statewide^niathematlcs obi^ecfives in relation 
t6 school instructional materials to 3uppleTnerft the textbogk to 
objective correlation' provided by the state,. / '* ^ 

• ' * the formulation of inatructiofnal 'plaWng guides to aj4 in -t.he ^ 
^/ articulation of 'mathematics i^^tructi^ri across grade levels/ with- 



X 



•in schools and district?* 



* ''the focusing qf classroom instruction, those statewide ^terminaJ/ ^ 
- grade four .objectives , used as the test )Efamework\ , . / 



' "• "■»^p'.OF Y-m RESUliTS OF THE'-DISTRrcl^S y^:,' 

' . :'V4 ■ 'POST-TESTIN(?-Wm THE 6BJECTIVE ' * • . ' ' " . fe,-. 

. ■>i' ' . REFERENCED MEASURE IN THEMATIC S ,« ■ " ' . 

■« • .., . > • " • " 

Descri ption of the Sample ' 

" — ^ , — ^ ^ * . > ^ ' ^ • 

•Students fi^m 13 school districts pa^^i&^^ipated in the post-testing' 

.effort at disttict request* A", total of 3:^831 regular grade four ^students^ com-' 
prise this sample. Special educatidn students 'wer§ , also 'tested in tnost of the 4 
districts bun their results werj^ not included in this data analysis. ' 

in oT^er to determine how rcpr^seatative the 13 pbst-tested districts 
ware:^f the state as a whole, the f976 grade four mathematics survey te^t/ 

- . ' . * ' ' ' > ' \v ' 

d^stri'&t means and 'sbcio economic Status- (SfiS> data of these districts were 
•** - * 

. • . ^ / ^ . ♦ 

examined. The results o^f this investigation indicated that wh^n taken as 'a 

group, ^ these 13 districts tend to be slightly above average on , both, math* 

"achievement and ^S factors, The'^range of scores on these factors,, howeVer, z^* 

'^re widely distributed- and iiltlude both very low and very high districts on 

each of these two ..characteristics . ^ It may be concluded, therefore, that the 

- <, ' ' 

results (iescribed in this report may not be considered representative of how 

tnjg^^rade four students in the entire state would have perfofmea had all stu-. 

derit^;.been post-tested, . ■ ' ; ^f>l . < - * ' 



. DISTRICT POST-TESTING RESULTS 



. The items on the't^st assess 4"0 of the statewide mathematics objectives' ^ 
identified as. terminal grade four, objectives. That is, according to the stated .pur- 

pose of the objectives,. "students should have receiled^instruction on. these objec-, 

* ''^ * f . ' • ' • ' 

tiv6s b'efore the end of grade four and thtis .should be capable of performing well on 

. •> . / ^ . ^ ■ ^ : 

thos^ skills m/asured *y this test / • • 

' The n^rra'tive and, tables that follow describe students results 6y total 

score, by strand or category and by specific objective4 * ^ ^ 



, For the purpose of analyzing and summarizing the test results, ^the ^ 

16.0*item tesf^was divided into fouii, equal score groups. The lowest score, 

group represents between zero and 25 percent of the iteips 'cotrect* Each .of 

the next three score groups represent 25 percent more of the items correct 
' ' \ ' - ✓ . . 

through the hi^est score group representing 76 to 100 percaot of the items • 

V , • ■ . ' ' • ' • \ ' < 

answered correctly, by students'. Table 1 shows the division of the scored 

groups; and the number#and percentage of students in each score group for the 

13 districts administ'ering the test to studeijts in May* 

According to the* results, approximately 45 percent of the students^ . 

. 

post-tested were able to correctly answer between 76 and 100 percent of the 
items correctly. ^ An adcHtibnal'40 percent correctly answered between 51 and 

75l percent of 'the items.- Thpre may be c^use for concern regarding the 14 

^' ' , 

percent of the students who co'^uld not correctly r.espond to at least 50 percent 
of the items. . * • * 

Results, by Strand ^ . , 



/ 



The 160 items used* oo? the test.weref grouped into nine broad skill areas 
called strands. ' Six to 40 items are clustered within each of these nine date-: 
gorles. 'Eight iOf the nine strands* had a sufficient number of items to sub* ^ 
divide th*e items into four score groupings abased on percent of items correct. 
The percent of students within each score^ group f6r the 13 districts arepre- 
sented for all eight strands in Table 2. ' ^^ ^ 

Strand A ~ Numbers and Numerals ! Jhe 17* test items in this category 

measure students' basic ,under3tanding of the number system incluciirig sutb specif- 

\ / V. ' * 

.io skills as 1) relating ':fractioiisVo parts of a geometric shape, 2) identifying 
the attributes of a given set of numbers and objects, 3) "identifying" even and oild 

/•■■•' 

whole numbers, and 4) arranging simple fractions in order. 







TABLE 1 








•• . DISTRICT ,POST-rTESTING RESULTS 
GROUPED BY TOTAL SCORE 


•i 


Score • 
Range 


* * 

Approximate 
^ Percent o4" 
• Items Correct 


^ F 

Nuniber of 
^ ■' Studetits 


Percent of 
S^tudents 


Score Range Sub- 
total in Percent 

Po&t^Test 
, , - - - — ' 


160 - 151 


100 - 


102 


2,66 




150,- 141 • 


. 93 - 88 


417 • 


10.89 ' ' 
> 


1 


lAO - 13i 


87 - 82° 


596 


15.56 




130 - 121 . 


81-76 


615 


16.05 

/ 


45.16 



120 

no 
lOD 
90 



111 
id\L 

• 91 
.81 



.75 

'68 

62 
56 



69 
63 

57. 
51 



80 - .71 
70"- 61 
60 - 51 



50 - 44 
43 -- 38 
' 3 7 - 32 



515 
427 

2^3 



13.44 
11.15 
8.61 
7.39 



212 
153 
*97 



50 - 


41 


\/31 


- 26- 




:53 


40 - 


31 . .• 


25 


- 1.9 




' 23 


30 -' 


.21 


18 


- 13 


- # 


A 


20 - 


11 


•12 


- 7 




0 


10- 


0 


6 


- 0 




4 



5.53 
'3.99 
. 2.53 
'l,38. 



-0^.60 . 
0.10 

0.00 
0.10 



t40.59- 



13,44 
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Over' 36 *percent^of the, students were able to -^corfeirtly answer ^ 

» " V _ ' 

between 75 and 100 percei\t. of , the items in this-mathematics 'strand. ^ Just 
over'42 pevrcent of^ those students tested ob^talned correct answers on 50 ^ , 
to 75.pefceht of the Items. It should be not etf that over 21 percent could 
not correctly aifswer at, least 50 percent of the items in the Numbers and 
Numerals straiici\ • * » . . • * - * / 

Strand B Numgrat^on . Test ^items in this skill group assess the 
students ability to read, write, interpret, and change fonn within the number 
' system. More ^specitically., this category relates to skills, needed in deter- • 

mining place value and equating numerical and verbafi '^orms o^ numbers.* A 

' \ ' .* . ' ' ' 

total of 11 items were used to assess student achievement in this category. 

* ^ Over' 60 Percent of t^ie students tes.t*ed in May, obtained between 75 ' 

and 100 percent of the ^fc-tems corr^ect while about 30 percent correctly answer- 

ed^50 to 75 pe'rcent of ihe items. Only 12 percent »of the students could not 

\ ~ " 

cprrectly answ^er at leasi. 50. percent of the Items. 

' Strand- C - O'peratipns and Proi?ertlig^ . - This matheniatice stfand con- 
tains items tfiat measure th^ students' ability to add,' subtract, multiply ajid 

divide-.- The items r^ot only.detenn'ine stu'dent computational abilities with 
/* * « • ' . 

whole numbeVs; but also with'simple fractions, and mathematical- symbols. Forty 
items asse^s'ed^^.stucJenK achieVentent in this area of mathematics. » - ' ' 

♦ v^fj^arly 62' percent of the students t.ested .obtained bet(?een 75 and 100 
percent o^ the items*. co||rect. An additional 27 percent correctly arj^sx^ie^red 
between* 5Cj and 75 percetit o^" the items. Only 1^ percent of the post-tested 

* < * I * • * m ^ 

stydents .qould not answer at liBast 50 percent of /the j^tems. 

1 r ^ ■ - , 

St;rand D -^Mathematical Sentences, . The Items within .t^is category 

- ' .- . • ■ 1. . 

measure the student *s ability to frans*^ate a yerbal, idea or physical situation 



into a mathematical expression in order to a^Clve at a solution. Fourte^en* 
items'^measure the achievement /Of students in this category.^ * , 

^'^ Hoxe than' half (55 percent) of the students could dorrectly answer 

between 75 anc^^OO percent of the,. items -relating to mathematical sentences. 
Nearly a third* more answered correctly betx^een 50 and 75 percent of the items^ 
v;hile 12 percent did not -obtain^at least 59 pefcent *of the items. 

^ Strand E - Geometry > This strand contains 24 items that measure a 
student's abiliry>to 'identify and classify /One^ and ^two dimensional -figures 
and to solv^e computational problems based on the measures of these figures. 
Specific skills include the identification of lines, points- and angles; 
finding the distance around va^rious polygons; approximating the area of 
polyj^ons; and identifying types' triangles. • ' 

Only 30 percent, .of tb.e post-te^ed students^Tsorrectly answered 7S 
pdtcent or more of the items while just over 50^ percent of the students were 
able to obtain correctly between 50 and 75 percent of the geometry items. 
About 19 percer^ of the students did not correctly ansWer at^ least 50 per- 
cent of the items. \ > ^ ^ " 

Strand F - Measurement > Test items in this skill group relate to the 

students' ability to recognize the need for a mea^ute, choose the most appro-* 

praate measure, select, the most , appropriate tool of measur^^ment , and measure 

f'* ' ' • 

• ' - - ' " > J« 

an object to the nearest, unit. ^Emphasis wa^ placed on the ifleti;dc system 

although items were not confined to this measurement^ system. Twenty-rtWo 

items assessed this/ category. ' ' 

Nearly 40 percent of the students in the post-tested districts were 

able to correctly answer between 75 and lOQ percent of €he items in'Hhe measure 

ment category.' Approximately 43 percent more of the students obtained, between 

50 and 75 pe^rc^nt of the items correct. 'Just over 17 percent received correct^-^ 



answers op 50 'percent or fewer* of the Items. * - ^ 

' . " Strjand G - Graphing and Functions > Th^e items witjiin this category « 
tneasure the students' abilities to associate rational numbers with points 

in one and two dimensions. Nine items tested student skill ability in this 

, . • *• ' . 

area. ... - , ' ^ 

A>^t 32 percent of the post-tested grade four students, correctly 
answered ^betyeen. 75^ and 100 i5ercent of the graphing and functions it.ems. ' 
An additional third of th^ students correctly obtained between 50 and 75 per- . 
cent of the item^.. The remaining 34 percent could nqt answer at least 50 
percent of the items in thi^ category. ' • £ 

Strand I - Mathematical Reasoning s The items within this- strand, 
"measure student achievement in rounding riumbets: estimating solutions to 
matheihatical .problems; and reajding, interpreting, and finding ^lutions to 
word and picture problems. A total of X7 itemTs, were used to assess student 
skills in this category. ' . 

Nearly 38 percent of the students assessed at the, en4 ofi the fdnrth 
grade v/ere abialto correctly answer between 75 and 100 percent of the items 

in mathematical reasoning. Appf okimatelyt the same amount of students, correctly ' 

f ' • . - 

answered between 50 and 75 percent of the items. Nearly 2'6 percent of the . 

students could not obtain correct answers on at least 50 percent af the items ^ 
.Summary of St;rand Level Results • \ - . ^ 

*T ' ^. 

* * . ' ^ • ' ^ , 

Students* tested performed best 'at the '.end 6f grade four in the areas 
of p numeration, 2) operations and properties and 3) math^iatical sentences 
with more, than 50 percent of the students able to correctly answer 75 to IQO , 
percent of the items within each strand. This same trend was. noted ii^. the test 
results at the beginning of the grade four program. 



The weakest areas in mathematics appear to occur in 1) gtraphing ,and .^ 

** " • ♦ 

functions .and 2) mathematical reasoning / #ore than 25 percenf of the stu- 

lents tested x^ere able to 'correctly answer f ew^r- than 50 percent of the itema^ 

in the two categories^ ' 

Results by Obiectj.vfiS ' ■ ' . . - ^ ' 

- . _ ^'Forty st,atewide pbjectlyes w'ere assessed with •S to 6 items. An average, 
percent correct was calculated for each obj ective based on those students ' 
participating in,jthe post-testing effort. 'The average percent correct fof* each 
of the forty objectiveSvis presented in Table 3 (pages 13-16) • 

^ • • Using an average -percent correct of. 70 as a criterion, 20 of the 40 
objectives could be considered^ mathematics strengtjis for students taking. "the * 
post-test« With this same criteria only eight objectives would have been 
considered strengths^ based on the resul/ts 'of the beginning of the year test. 
The following list represents those mathematics objectives on which post- j^^r 
tested students performed best, < , . 

» Identifying one collection" o&, cpins as >, ^, or = value of another 

coliebtion of cosfefs (limit. $2) 

V 

!. 2, Identifying lines of symmetry in geometrical figures^ 

* ' ^ - ' 'jo 

^ 3. Stating and writing multiplication facts up to tto with Vhole numbers 

4v^^ Multiplying Xvrhole- numbers 'up to a three digit factor by "a one digit 
. • f actot ' , ^ ^ • ' ' - . ~ ^ ' 

^ 5/ Solving, simple open sentences using whole numbers , . 

*6. Computing suma of ''given whole, number^ up to five digits v^th aijd 
^ without regrouping > _ 

* ' 7. Determining length in the metric _^stem ' \ ■ ' 

8l Identityinp, v7hole numbers in verbal fornuwhen presented with it^inrj 
* numerical foifri , ' . ^ 



9.' Recognizing and usin^ the commutative property of addition and . 
multiplication witlh whole numbers ' . 

10. Determining .the perimeter of polygons using whole numbers 

J ' 

11. Stating and writing division facts up, to ten with Whole numbers ' 

12. Identifying whole numbers in numerical form from a verbal form' 

13. Identifying a fraction which expresses part of a standard geometric 
' ' shape to tenths ^ 

14. Readini^, interpreting, and finding solutions for wordApicture 
problems , * - ^ 

1.5. • Relating positive and , negative numbers .to realistic situations/ 

^B? Interpreting the place value for whole numbers- o^ up to five digits 

17. Computing difference's of given w\iole numbers up 'to five digits with* 
and without regrouping , 

' L8. Constructing and interpreting bar and line graphs 

19. Telling time to the nearest minute 

20. Dividing whQlc numbers with a 'one digit divisor up to 'throe digit 
c iividends fwath no remainder) " ' o 

If an avferage percent correct of 50 percent or fewer on each objective, 
Were used as the Standard, thre^^thematics skills could be considered weak- 
nesses for "students ^^estetf" in May of 1977 . Applying this same standard to the 

< • 0 f 

'October test . results , ""a total of l4 objectives .could have fieen considered weak- 
nesses. The list that follows presents those skills that may be considered weak 
areas in 'mathematics. ^ • ^ - 

* 14 Approximating the area of simple irregular shapes (using square grid) 

, '^'^ ' t 

' 2. When given the point in ,the ^glfn:eC identify the ordered- pair 
3. Arranr.ing a set in order of at least three unit fractions 



CONCLUSIONS. AND RECOMMENDATIONS 

/As a*;re^lt: ;of tjie data presented in this report .the followltig con- 
cJ.u8lons inay be- dtawi\:,j 

* Tested stiideAts performed best at' the end of grade/ foui^ in the areas 
of ^1) nutnerajbion, 2) operations and properties , and 3) mathematical 
sentences, ^ y 



^ost-teste^lstudents' performed poorest in the areas- of 1) graphl 
and functiQjis and 2) mathematical reasoning, 

iteC 



Approxim^t 
four were 
the total 
specified 
'giratie foilr 



y 14 percent of the students tested at the end of grade 
nbt abl^ to answer at leiast\ 50 percent of the items on 
2st, The total test represents attainmeijt of objectives 
s pecessary for students to have learned by the en<3 of 



* Fifteen anc 
*to perform 

* If the per 
»to the «tud 
on more o^^ 
grade fou 



28 percent of the students respectively, Were not able 
well in the areas of addition and subtractidij, 

ormance of all Delaware students would have been similar 
ents post-tested then Delaware students performed' better 
e^^tivpc; and poorly pp fewer objectives at the end of the 
instructional program. 



I ^ The following recommendations are made in concurrence with, the State 
Supervisor of Mathematics^ in order to assist in correcting the deficiencies 
or further improving/ the conditions noted in this report/ * ^ 

■ . ■ ■• - . , y ' 

r Encouragfemei>t and further opportunities should be giv^n to teachers for 
the purppsplof analyzing the post^testing results o^. .their specific stu-^ 
^^dents* hrade five remedial programs -should then be developed ^nrf • " 
^ , direct/ed tbward those students exhibiting deficiencies in t^ie test-- 
ed objectiyes. - • * ! 

* Thos^ students identified as .^e*rforming exceptionally well on the 
6nd of Kthe year test shoqld be provided with a mathematics program 
/built /ipan their attained ^skills. •The enrichn^nt program should 
/exuend/ student knowledge and capabilities in m"^thematics. 

The teachers of students in grades four and five should jointly ^ 
analyze the classroom level results to detect end of year mastery* 
nd non-mastery of 'objectives for each student. The mathematics ' ' 
nstrudtiona^l program at grade five should then be planned prior to 
'the start of grade five in brder to meet the unique needs of each child. 



ERLC 




Department of Public Instruction staff should increase their , efforts 
in providing leadcrsihip. and technical assistance to sdhools in tfce 
areas of curriculum improvement and Instructional program planning/ 
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AyERAGE PERCENT PORRECT BY- OBJECTIVE 
DISTRICT POST-TEST RESULTS 



OBJECTIVE 
CdDlNG 



JOI^EGTIVE ^ 



AVERAGE PERCENT 
CORRECT 
POST-TEST 



^ ^ ^ Al 

A2 

A3 [ 
" " A4 . 
' Bl 
B2-A 

B2-B 
- Cl-A- 

Cl-B 

- C2 



I? 



lib 



C3 



IDENTIFY A FRACTION WHICH EXPRESSES PAR,T OF A STANDARD - / , - ' 
GE^MEm-C SHAPE TO TENTHS. ... - 

IDENTIFY THE- COMMON- AND /OR DIFFERENT ATTRIBUTES OF A 
GIVEN- SET. , • . * ' . - . 

,;i)ENTIFY'i:VEN AND ODD WHOLE NUMBERS . ' . , ' ^ 

ARRANGE A^' SET IN ORDER OF AT LEAST THREE UNIT FRACTIONS. 

INTERPRET TEE PLACE VALUE FOR WHOLE NUMBERS. OF UP TO FIVE DIGITS . 

..IDENTIFY WHOLE NUMBERS IN VERBAL . FORM WHEN i?RESENTED WITH IT 
IN NUMERICAL FORM. . ' _ 

IpENTIFY WHOLE NUMBERS IN NUMERICAL FORM FROM A- VERBAI^' FORM. ' 

COMPUTE SUMS OF GIVEN WHOLE NUMBERS ijP TO FIVE DIGITS. WITH AND * 
WITHOUT REGROUPING; * - * 

COMPUTE DIFFERENCES- OF "GIVEN WHOLE NUMBERS UF'TO FIVE DIGITS' 
WITH AND WITHOUT REGROUPING. 

1P|LTIPLY WHOLE NUMBERS UP TO A THREE DIGIT FACTOR BY A ONE 
DIGIT FACTOR. 

DIVIDe'WHOLE NUMBERS 'with . A- ONE DIGIT DIVISOR tJP TO THREE .\ - 
DIGIT DIVIDENDS. (WITH NO PEMAINDER)- ' 



78 

69 

68 
33 
73 
83 

80 
85 

72 

,;85 
70 



'TABLE 3 (Continued) 







« \ 

> * ' , } 




AVERAGE PERCENT 


OBJECTIVE 






V 


CORHEdT . • , 


CODING 


> 


, . OBJECTIVE 




IPOST-TEST ' 



C5 , 

C6 

C9 

ClO:^^ 

ClOrB 

D2 

D3 
El 

E2 ^ 

e3^ 



. IDENTIFY ONE COLLECTION OF COINS AS >, OR = VALUE OF^ 
' ANOTHER COLLECTION OF COINS (LIMIT $2») • 

RECOGNIZE AND USE THE ASSOCIATIVE PROPERTY OF ADDITION 
AND MULTIPM€ATION WITH WHOLE NUMBERS, 

^ RECOGNIZE AND USE THE COMMDTXtIVE PROPERTY OF ADDITION' 
^ AND MULTIPLICATION WITH WHOLE NUMBERS, 

ADD AND SUBTRACT A PAIR OF LIKE FRACTIONS. 

STATE AND WRITE MULTIPLICATION FACTS UP' TO TEN WITH 
WHOLE NUpERS. - . - • , , 

STATE AND .WRITE DIVISIOJI FACTS TJP TO TEN WITH WHOLE ' • 
NUMBERS' - - ^ • * ' . 



SOLVE SIMPLE OP|N SENTENCES USING WHOLE NUMBERS. 

CONSTRUCT OPEN SENTENCES TO .USE IN SQiLVING GIVEN 
. STORY. PROBLEMS. ' « ' , 

. ifiENTIFY THE COJIRECT RELATIONS SYMBOL (>,<, =) . , 



IDENTIFY AND NAME BASIC GEOMETRIC FIGURE? SUCH AS POINT, 
LINE, LINE SEGMENT, RAY, ANGLES; CONGRUENT ' FIGUREtS, 'fiTC'.' 

DETERMINE THE PERIMETER OF POLYGONS USING WHOLE > NUMBERS. 

, • ' . c' , I 

.DETERMINE THE .AREA OF RECTANGLES USING WHOLE NUMBER?. . ' 
(U^ING WHOLE NUMBERS' AND SQUARE GRID)'. v, 



88 
56 
82 

^56 . " 
82 

85 :' 
66 . / 

65 

.6^ 

55 



E8 



TABLE. 3 (Continued 



~, . ' ' Z . 5 ■ ■ AVERSE, PERCENT 
OBJECTIVE - a' . ; - - ' • CORRECT 
CODING ' V , " ' OBJECTIVE , .' ' " PO§T-TEST 



T! — 



E5 " IDENTIFY Lt^JES- OF *^S^IETR"y IN GEOMETRICAL FIGURES. . * , . rf6 



E6 ' » ■ IDENTIFY. ;KPES OF ^TRIANGLES AND QUADRILATERALS FROM . ^ - 66 

MODELS or' I;,LUSTRATI6nS.. • (LIMITED TO RIGHT TRIANGLES ^ ' - i 

SQUARES,' RECTANGJ-ES*-FROM< PICTURES!. - _! 

E7 ^l___--^--^DENTJ|rTAS^EL AND UTTERSECTING MNES IN A'^LANE.- , . • . . ? . 53 

(INFOW^Af' EXPERIMENT;. JREALISTIC SITUATION). 



^APPROXIMATE. TPE AREA QF SlMPiE- IRRE,GULAR shape!. '49 
(USING 1SQUARE GRIJ)) . - .. • ^ . i - / ' 



^' IFI-A - IDENTIFY ST^ARD; METRIC ME«^URES USED TO mASURE LENGTH,. . , 

.MASS (WEIGHT)-^ -CAPACITY (VOLUME) AND TEMPERATURE. 



.FJ-B > . DETERMINE LENGTH IN THE 'METRIC SYSTJM. , : 'SS 

^2' • CONVERT A SIIJPLE MEASURE Mr ONE UNIT TO A MEASURE IN ^w*^ 60 

' ' ANOTHER UNIT WITHIN TitE Si^ 'SYSTEM... (METRIC PLUS\0 - , / ^ \ 

UNITS- LUCi:- 7 DAYS =,1 WEEiC). ' " 

, " \ '■'■t' -• ■'. . ■ ^ ' , 

F3 IIlfNTm 'SIE CHANGE ;IN COINS WHICH WOULD' BE REQEIYED IN 

■MAKING PURCHASES WITH VALIJES UP TO $1, - . i , ^ ' 



69 



■ F6? TEli TIME TO THE NEAREST MINUTE. - • ,7° 

Gl RELATE $0SI|PTS Ap -NEGATIVE NUMBERS TO REALISTIC SimTION 78 

G2. XSIVM^THE'bRbEREDjPAi?:, ID^N?^^ ' . " S6 



TABLE 3 (Continued) 



■ J. 
OBJECI'IV|f 
CODING 



OBJECTIVE 



AVERAGE. PERCENT 
CORRECT 
POST-TEST 



■ «r 



'G3 
HI. 

la 

12' 
13 

14 



GIVEN. THE POINT' IU THE PLANE, IDENTIFY THE ORDERED tAIR. 

Construct and iNTERPRkT\BAR and line graphs, 

. ESTIMATE. SOLUTIONS' IN PROBLEM SOBVING SITUATIONS. 

READ, INTERPRET, FIND SOLUTIONS FOR WORD /PTCT«^ PROBLEMS, 

ROUND -OFF WHOLE NWffiERS'TO NEAREST TEN'S, HUNDRED'S, 'OR - - 
THOUSAND'S. , ~ 

SOLVE A MATHEMATICAL SES^T^MCE OR SIMPLIFY A MATHEMATICAL 
EXPRESSION TQ DETERMINE THE ORDER 0F.NUM3ERS. . , . 



•A 




